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This sphere is then the inner boundary of the dielectric and the equivalent distribution on its surface must be taken into the account. The force due to the charge E at all points just inside the surface is E/a? and, a being small, all other forces in the field may be neglected. Since there is no real electricity on the sphere, the normal forces on each side are inversely as the specific inductive capacities (Art. 469). The force at all points just outside the sphere but within the substance of the dielectric is therefore F—E\Ka\ The surface density cr of the stratum on the sphere is o* = — kF, and is therefore uniform. The resultant repulsion of the charge E together with that of the uniform stratum is therefore JE/Kr2 at all points external to the sphere (Art. 64).
If another charge of mass E' be at a point B distant r from A, we replace it by a small sphere of mass E' and radius 6. The force on the sphere E' due to a uniform distribution of attracting matter on this sphere is zero, (Art. 65). When therefore two point-charges, separated by a uniform dielectric, repel each other 9 the force is EE'jKr*.
481. Problems on dielectrics. To find the effect of induction on a dielectric we have generally to begin with a trial solution. Sometimes we assume the density of the equivalent stratum on the boundary 8 of the dielectric to be an unknown constant multiple (say X) of some quantity suggested by a corresponding problem when the dielectric is air (Art. 474). We can then deduce the potentials on each side of the equivalent stratum and determine the constant X by using some one of the forms of the boundary condition.
In other cases it is more convenient to assume some expressions for the potentials H, £1' due to the repulsions of the dielectrics; these must be suggested by the circumstances of the case. They must obviously satisfy the following conditions, (1) the functions H, Of must satisfy Laplace's equation at all points not occupied by attracting matter, and be finite and continuous each on its own side. If the medium on one side of S extend to infinity, the potential corresponding to that side must be zero at an infinite distance. (2) The two functions fl9 ft' must be such that at every point of S3


